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Abstract – This paper describes how ABC company has 
successfully increased its Process Cycle Efficiency (PCE) in 
order to win market competition through Lean Production 
initiative. By adopting Value Stream Mapping, an in-depth 
study towards its production process of product A is 
carefully conducted. This results in careful waste 
identification and elimination. After the implementation, the 
company can achieve an improve process cycle efficiency 
from 15,60% to 29,60% with product cost reduction about 
56%. This gives insight for any manufacturing systems that 
the adoption of lean production especially value stream 
mapping may help to reduce product cost instead of Product 
Cycle Efficiency. 
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I.  INTRODUCTION 
 
 In order to gain competitive advantage, especially in 
automotive industry, there is almost no choice for any 
manufacturer to reduce its manufacturing cost. Therefore, 
any cost leadership strategy is taken to ensure that its cost 
is the cheapest against its competitors. This condition is 
also happened with ABC company with product A, a 
component of a motorcycle.  
 Pricing of this product is considered higher than its 
competitor making it difficult to penetrate its market. 
Therefore, its management decided to initiate an 
improvement project in order to cut its production cost, 
thus, reduce its selling price to the customer. After careful 
study on its cost structure, product A’s unit cost was at 
138% price index compared the same product from its 
competitor which is at 100% price index. This has made 
company ABC’s product becomes uncompetitive 
compared to its competitor with 100% price index. 
 For carrying this initiative out, the company has 
formed an improvement team in order to thoroughly 
investigate the cost structure. It turned out that from direct 
material and conversion cost, the company has suffered 
conversion cost a lot, specifically process cost. Thus, the 
team went further to investigate the company’s 
manufacturing system. It turned out that the company still 
uses traditional mass assembly line in its system. 
 The line has relied on standardization and mass 
production to improve production efficiency. However, 
the line also has caused lots of raw materials around its 
line and pushed lots of work in process (WIP) goods 
regardless the needs of its next process. This is 
contradictory with the objective of this kind of system.  
 As science management has been evolving, this 
traditional manufacturing system has been replaced by 
Lean Production initiated by Toyota which is also known 
as world changing machine and third milestone after mass 
production [2]. By using this type of manufacturing 
system, company would be able to cut the production 
cycle short and reduce waste, in turn, reduce cost and 
improve the production efficiency. One of its tools is 
Value Stream Mapping which contains data flow chart. 
By this tool, company can investigate more on its waste 
and the existence of invalid labor that may happen in its 
manufacturing system. 
 Therefore, it is the objective of this paper to 
demonstrate how ABC company could increase its 
Process Cycle Efficiency (PCE) while reducing its cost 
which is cutting 38% as its target in order to have the 
same cost with its competitor by modernizing its 
manufacturing system using Lean Production with Value 
Stream Mapping as its tool. 
 
 
II.  LEAN PRODUCTION  
 
 Some experts from International Motor Vehicle 
Program have introduced Just-In-Time program by 
Toyota as Lean Production initiative [1]. This initiative 
ensures that any company only produce demanded 
product without excess production factors at the right 
time, right quantity and right quality, therefore, it may 
benefit economically from it. These excessive production 
factors may include invalid labor and any waste relating 
to defecting or fixing, over processing, motion, transport, 
inventory, over production, and waiting [3].  
 In order to achieve that goal, a value stream mapping 
tool is applied. This tool elaborates more on the flow of 
logistics and information of company’s overall 
manufacturing system [4]. By this tool, a drawing of 
overall flow of logistics and information can be made by 
using unit measure, activity graph, logistics and 
information flow for tracing the path of production from 
sellers to buyers [5]. 
 
II.  METHODOLOGY 
 
 In order to achieve ABC company’s object for 
reducing cost while improving Process Cycle Efficiency, 
Reducing Product Cost for ABC Company 












its improvement team has deployed Value Stream 
Mapping. This can be done by several steps as follows: 
1) Current mapping of Value Stream for product A. 
This step is taken in order to map the situation of 
current manufacturing system from input, 
process and output of the system. This is 
especially needed in order to investigate what 
value-added and non-value-added activities in 
the system. After having the map, the team can 
calculate its Process Cycle Efficiency (PCE) and 
compared to the world class’ process cycle 
efficiency in order to recognize whether there is 
a gap or not. This gap may be caused either by 
invalid labor or waste which is non-value-added 
activity. Therefore, a tool of Fishbone diagram 
accompanied by 5 Whys would be needed to 
investigate root causes of the waste and 
possibility to reduce value-added activities. From 
there, some improvements initiatives may be 
conducted. 
2) Improvement of the manufacturing system 
As mentioned in the previous step, improvement 
initiatives may be needed in order to counter-
measure the root causes found in the previous 
step. 
3) Future mapping of Value Stream for product A 
After the implementation of improvement 
initiatives, then the future map of Value Stream 
for product A is drawn and Process Cycle 
Efficiency (PCE) is also re-calculated to 
demonstrate the result. Once it is satisfied, then 
the company should standardize it as the modern 
manufacturing system replacing the traditional 
one.  
  
III.  RESULTS 
 
A.  Current Mapping of Value Stream for product A 
 
In this step, the situation of ABC Company’s 
manufacturing system is carefully investigated by the 
improvement team. The product A manufactured by this 
company is made by order especially by its main 
customer in order to be assembled with numerous parts as 
a motorcycle unit to be sold to end customer as end 
product.  
Due to make order, ABC needs to ensure its delivery 
time which is still missed and therefore, it got low score 
by its customer’s supplier evaluation. The things might 
get worse because its unit product costs at 138% price 
index, a far from its competitor at 100% price index. 
Therefore, the team is instructed to investigate and 
improve the manufacturing system in order to increase the 
competitive advantage of the company. If the team failed 
then it may jeopardize the future of the company.  
Having good understanding about the background of 
the company, the team began to investigate the 
manufacturing system of product A. It can be seen in the 
Fig. 1 detailed current map for product A. 
 
 
Fig. 1.  Current Mapping Value Stream Mapping for product A 
 
From Fig. 1, it can be seen that the manufacturing 
system used to manufacture product A consists of 7 
production processes with transportation including idle as 
shown as arrow happened during the production of 
product A. These processes include preparation, injection, 
welding, QC Check, Assembling, QC Test and Packaging. 
From the figure, there are two types of activities found in 
the manufacturing system. First is value-added (A) 
activities with processing time under process diagrams 
and second is non-value-added (B) activities which are 
transportation and idle time under transportation diagram. 
Using this figure, Process Cycle Efficiency (PCE) can be 
calculated by formula (1) as shown in the tabel 1 below.  
 
  PCE= (A / (A+B))*100%.            (1) 
 
 By using formula (1), as shown in table I, process 
cycle efficiency of current map is at 15,6% with value-
added time at 7,020 seconds and non-value-added time at 
37,980 seconds totaling 45,000 seconds below world class 
PCE at 35%. Therefore, it can be a signal for area of 












After having known the current map of the 
manufacturing system, the team came to know that the 
idle time between QC Check to Assembling was the 
biggest non-valued-added activity happened totaling 
28,800 seconds or 8 hours or 1 working day or 69% of 
process time. Therefore, team decided to investigate the 




Fig. 2.  Root cause long idle time from QC Check  





























X1 Lack of knowledge 
X2 Wait from vendor
X3 No drawing
Procure outside
  TABLE I 
PROCESS CYCLE EFFICIENCY FOR PRODUCT A  
(CURRENT MAP) 
 
Activities Type Size               Time                             






PCE 15,6%   
 
 
From fig. 2, long idle time (Y) from QC Check to 
Assembling for product A was caused by lack of 
knowledge from the staffs (X1), waiting other component 
to be sent to assembling (X2) and no drawing causing the 
company procuring the component from other vendor. 
Furthermore, the team has discussed the counter-measure 
solutions needed for solving this problem with its cost-












After long process of negotiation with its customer, as 
shown in table II, ABC Company has decided to make the 
component in-plant in order to reduce dependency of 
other vendors. By doing this, the company can eliminate 
waiting time from other vendor (X1) and up-skilling its 
staffs to make the component in-plant.  
 
B.  Future Mapping of Value Stream for Product A 
 
 Having the problem solved by the team and 
management, then ABC company decided to standardize 
the new process as future map of value stream for product 




Fig. 2.  Future Mapping Value Stream Mapping for product A 
  
 As shown in fig. 2., after solution has been 
implemented, the idle time has reduced from 28,800 to 
7,500 by independency of ABC company in producing 
itself the other component needed for product A. By 
doing this, process cycle efficiency can be increased to 











 From table III, after solution implemented, process 
cycle efficiency for product A could be increased to level 
of 29,60%, although it was still below world class PCE 
but it has generated the need improvement for ABC 
company. From cost perspective, this improvement has 
reduced product cost by 44% far from 38% as targeted in 
the previous step. Compared to its competitor, product 
A’s cost is at 77% far below 100% price index of same 
product from its competitor.  
 
IV.  DISCUSSION 
 
 From the previous section, it can be seen that the 
condition of competitive disadvantage of ABC company 
for product A was greatly caused by its dependency of 
other vendors for the component needed by product A. 
This condition has increased the product cost 38% higher 
than its competitor which is at 100% price index triggered 
by low process cycle efficiency at 15,6% from its current 
state condition.  
 After conducting thorough investigation, the team has 
proposed make in-plant solution in order to both up-skill 
its staff and eliminate unreliable vendors causing its low 
process cycle efficiency below world class process cycle 
efficiency at 35%.  
 This has ensured the management to give its blessing 
for the team to go for it. Therefore, after up-skill the staff, 
ABC company could independently produce component 
needed for product A.  
 Finally, the standardization is taken in order to ensure 
this improvement sustained for the company. It can be 
seen from its future state stating that the process cycle 
efficiency at 29,6%. Although it is still below 35%, it has 
proven the improvement with 44% cost reduction far from 
38% targeted giving its product cost only 77% below 
100% of its competitor’s pricing.  
 
V.  CONCLUSION 
 
 From the previous section, it can be understood that 
by deploying Value Stream Mapping, the company not 
only can increase its process cycle efficiency but also 
reduce its product cost. This can be done by a dedicated 
improvement team. For their investigation, the company 
comes to know that its dependency to other vendor caused 
it both low process cycle efficiency and higher product 
cost which made it does not have competitive advantages 
in the eye of its customer. Fortunately, ABC company 
realize this and take action on it.  
 However, the investigation on this research is so 
limited to the biggest non-value-added activity by pareto 
mindset so that for those value-added activity the team 
decided not to further investigate. Therefore, for future 
research, it is suggested to go for that and alternatively 
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  TABLE II 
COUNTER-MEASURE FOR PRODUCT A 
 
Alternative                Impact on PCE                             
Alternative vendor (S1)   18.5% with cost down 7,46% 
Make in-plant (S2) 
   29,6% with cost down 11,3% 
 
Selected Solution S2 Make in-plant   
 
  TABLE II 
PROCESS CYCLE EFFICIENCY FOR PRODUCT A  
(CURRENT MAP) 
 
Activities Type Size               Time                             
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